Objective An increasing number of persons across the world require long-term care (LTC). In Spain, access to LTC involves individuals incurring out-of-pocket (OOP) expenditure. There is a large body of literature on the incidence of catastrophic OOP payments in access and participation in health systems, but not in the field of LTC nor the determinants of these expenses. Our aim was to analyse the socio-demographic and economic factors associated with different levels of catastrophic LTC expenditure in the form of private out-of-pocket payments among dependent persons in Spain.
Introduction
Population ageing influences the design and implementation of social and healthcare policies. The proportion of people aged 65 or over in the EU28 Member States is expected to increase from 18.00% in 2015 to 28.00% in 2060; the population aged 80 or over will grow from 5.00 to 12.00%, with this segment being as large as that of the young population (aged 0-19) [1] . Indeed, the demographic old-age dependency ratio (defined as people aged 65 or above relative to those aged ) is expected to increase from 27.80 to 50.10% in the above-mentioned period.
As people age, diseases such as heart disease, stroke, chronic respiratory disorders, cancer and dementia appear, illnesses become chronic and multiple pathologies emerge [2] . These new health scenarios lead to new needs that require specific attention beyond the scope of health systems [1] , such as so-called long-term care (LTC), which attend to the needs of individuals who are unable to independently perform the basic daily life activities [3] .
The number of persons requiring LTC varies substantially between countries, with percentages ranging from 5.00% of the population aged between 65 and 74 years in high-income countries to 50.00% in low-and middle-income countries [2] [3] [4] . The demand for LTC is predicted to grow in the future, increasing from 4.00% in 2010 to 10 .00% in 2050 in the population aged over 80 years [4] . In Spain, 2.60% of the population (1.2 million) in 2017 was dependent and 7 of every 10 dependent persons were aged over 65 years and more than 50.00% were over the age of 80 [5, 6] . Population ageing and the associated need for LTC will increase public expenditure on LTC. Moreover, in 2014, LTC accounted for 1.50% of GDP on average across the OECD, varying from more than 3.00% of GDP in the Netherlands, Finland or Sweden to less than 1.00% in Spain or the United States [7] .
Universal Health Coverage is one of the 13 health targets among the Sustainable Development Goals established by the World Health Organization to be achieved by 2030 [8] . However, in most cases, access to healthcare and LTC systems is associated with out-of-pocket (OOP) payments, either through fee payments, co-payments for healthcare, for LTC services, drugs, etc., [8] , which have an economic impact on families. When OOP expenditure associated with health services or provision of LTC exceeds a certain threshold of household income [9] , the financial burden may become significant and may result in catastrophic healthcare expenditure (CHE) (40.00% is the threshold typically used). In this sense, a recent systematic review concluded that when formal fees are introduced, protection against catastrophic healthcare payments is needed for the most vulnerable groups [10] .
There are numerous studies on the incidence of catastrophic OOP expenditure associated with healthcare payments in Asian countries, as well as others conducted in African, Latin American and European countries. In Asian countries, the incidence of catastrophic OOP payments ranges from 0.21 to 34.15% [11] . Studies in African countries (the Middle East and North Africa [12] and Kenya [13] ) reveal catastrophism rates of between 7.00 and 13.00%, while in Latin American countries [14] and Brazil [15] the rate is between 1.00 and 25.00%. In European countries, two recent studies were conducted in Portugal [16] and Greece [17] , and the catastrophic spending rate varied from 5.03 to 9.75%.
The studies conducted by Xu et al. [18, 19] analysed the effect of OOP payments on health systems in 59 and 89 countries, respectively, finding that the difference in catastrophic expenditure rates across the countries analysed was related to income level. The CHE rate ranged from 0.01% in France or 0.03% in Germany to over 10.00% in countries such as Brazil or Vietnam [18] . Specifically, the average catastrophic expenditure rates vary between 3.10, 1.80 and 0.66% for low, middle and high-income countries, respectively [19] . Besides income, other determining factors of catastrophism were identified as the existence of health services requiring copayments, the lack of insurance schemes and households' limited capacity to pay [18] .
As well as copayments for access to healthcare systems, there also exist costs related to illnesses (illness treatments, medical costs, non-medical costs and time costs [20] ) which are paid for by the individuals and/or families [21] . The catastrophic impact of OOP payments has also been analysed in specific diseases such as cardiovascular diseases [22] , HIV [23] , rare diseases [24] , non-communicable diseases [25] or cancer [26] .
Furthermore, due to their financial vulnerability and greater likelihood of incurring CHE, certain population groups have been studied, such as older adults [27] , persons with chronic diseases [28, 29] , older adults with chronic diseases [30, 31] and persons with disabilities [32, 33] . The determining factor for incurring catastrophic healthcare expenditure is being aged over 65 years [16, 17] . Among the group of older adults with chronic conditions, the variables that explain the differences in catastrophic spending rates are household size and per capita income, which present an indirect association, and having members aged more than 65 years or having members with two or more chronic diseases, with these two variables presenting a direct relationship [30] . Moreover, having a disability or an occupational disability are also risk factors for CHE [16] . Finally, although living in low-and middle-income countries increases the probability of incurring catastrophic payments [19] , regardless of other factors, in high-income countries older adults in lower-income percentiles show greater likelihood of incurring catastrophic expenses [31] .
Despite the existence of widespread literature on the economic impacts of OOP on healthcare and the determining factors, to the best of our knowledge, few studies have analysed the financial consequences of the cost of LTC. Specifically, across the OECD, it has been found that the cost of LTC may be high and especially difficult for lower-income groups and/or those with intensive care needs to address [34] . In Spain, out-of-pocket expenditure associated with long-term care (OOP-LTC) in 2012 reached a mean total of €303.64, €412.12 and €661.62 per month for the lowest to the highest levels of dependence (levels I, II and III), corresponding to 31.85%, 44.83% and 64.95% of household income, respectively [35] . Another study quantifies catastrophic long-term care expenditure (C-LTC-E), and reveals that the percentage of households devoting more than 40.00% of their income to funding dependent care benefits grows as care needs increase [36] .
Our study makes various contributions to the empirical knowledge on OOP-LTC; it quantifies the economic impact of OOP-LTC on households and analyses the financial burden of OOP-LTC, taking different income thresholds into account; it quantifies the findings according to level of dependence and analyses the factors associated with OOP-LTC.
Summarising, older adults incur catastrophic expenses and high financial burden due to healthcare and LTC consumption [31] , but there is limited knowledge of the effects of OOP-LTC and the determining factors of this expenditure. Thus, the aim of our study is to investigate the determinants that drive Spanish households with dependent persons into situations of impoverishment and financial catastrophe, after making OOP-LTC payments, considering different thresholds and quantifying their impact.
Materials and methods
The Spanish Disability and Dependency Survey (SDDS) conducted by the Spanish National Statistics Institute [37] was used to obtain the socioeconomic, demographic and health profiles and the characteristics of the environments of people with disabilities in Spain. The survey examines a representative sample of persons with disabilities at national and regional level. Specifically, we used the households section of the SDDS. In a first stage, 96,000 households with 260,000 individuals were selected. In a second stage, 22,795 persons with disabilities were identified and interviewed indepth. The SDDS considers any individual over the age of 6 years to have a disability if he/she has a significant limitation to performing at least one of 44 selected activities. This limitation must have been present for more than a year and must originate from an impairment. The methodology of the survey assigns weights to each item so as to extrapolate the findings to the population with disabilities in Spain. Apart from information related to disabilities, impairments and limitations, it also contains information on the income and financial situation of persons with disabilities, a variable required to calculate the OOP payment corresponding to each dependent person.
Among the excluded variables are: conditions of the home and accessibility; characteristics of the persons providing care; social networks and contacts; discrimination; private household expenditure related to disability and general health; other variables related to the persons with a disability, such as kinship (with the head of the household and with persons with a disability), country of birth, nationality and recognised disability ( ≥ 33.00%).
We included a disability measure, using levels of dependence defined in the Dependency Act (Act 39/2006 of 14th December on Promotion of Personal Autonomy and Assistance for Persons in a Situations of Dependency; henceforth DA) [38] . The DA defined three levels of dependence: mild (level I), moderate (level II) and severe (level III).
The households were classified into those below the poverty threshold and those above the threshold of catastrophe, using the measures of impoverishment and catastrophe defined by Wagstaff and Van Doorslaer [9] . The impoverishment rate refers to the number of households whose equivalent income is below the so-called poverty threshold. The poverty threshold is defined as a certain level of income, which in this study was established as 60.00% of the mean equivalent household income in Spain. The poverty threshold for 2012 was calculated to be €7,166.00/year, i.e., €597.17/month.
OOP payments for long-term care can also represent a catastrophic expenditure for households if they generate a decline in the standard of living of individuals or households now, or in the future [39, 40] . The catastrophe threshold has been defined as a certain percentage of income which households must devote to making the corresponding OOP payment for dependent care, in such a way that when a household has to make a payment above the regulatory percentage, this household's expenditure is classified as catastrophic. Five thresholds were set (less than 10.00%, between 10.00 and 20.00%, between 20.00 and 30.00%, between 30.00 and 40.00% and more than 40.00%) to determine whether individuals' expenditure is over that level, and hence their living conditions may be impaired.
To calculate OOP payments associated with LTC, the cost of the service that dependent people receive was calculated as well as the OOP-LTC of each type of benefit (Supplementary material) [35] .
In accordance with the aim of the current study, we ran two logistic regression models, one binary (impoverishment) and the other ordinal (catastrophe), due to the binary and ordinal nature of the dependent variables, respectively. Firstly, the pre-and post-payment poverty headcount as measure of impoverishment was used as the dependent variable (yi = 1, if the person with dependence is situated below the poverty threshold with or without having made copayments for dependent care, yi = 0 otherwise; with i = 1,..,n, where n is the number of individuals in the sample). In the case of the catastrophe measure, we used the catastrophic payment headcount as the dependent variable (yi = 1, if co-payment for dependent care does not exceed 10.00% of household income; yi = 2, if it exceeds 10.00% of household income and does not exceed 20.00%; yi = 3 if it exceeds 20.00% of household income and does not exceed 30.00%; yi = 4, if it exceeds 30.00% of household income and does not exceed 40.00%; yi = 5 if it exceeds 40.00% of household income, with i = 1,..,n, where n is the number of individuals in the sample). The specification of the models is as follows [41] :
where y* is not observed, X represents a matrix of explanatory variables, β is a vector of the parameters and ε is the standard error following logistic probability distribution. In addition, for the binary model:
And for the ordinal model:
where θ refers to the parameter assigned to each category or order in both dependent variables: impoverishment and catastrophe.
These models can assess the socio-demographic characteristics, level of dependence and place of residence of persons with dependence whose parameters are statistically significant, and which are therefore associated with the corresponding dependent variables adjusted for the rest of features. Marginal effects were estimated on all the variables.
An alternative for the binary logit, when the main objective of the model is to evaluate the marginal effects of the covariates, is the linear probability model (LPM) given by the following equation (Wooldridge [42] , pp. 562):
This model can be estimated consistently by ordinary least squares (OLS) although; given that the distribution of y is Bernoulli, there will be heteroscedasticity in the errors. Nevertheless, the standard errors can be fitted consistently using the White correction and can be used for inference purposes [43] empirical results of the estimation of LPM are included in the Supplementary material.
The explanatory variables (matrix X) were selected from the literature, essentially socio-demographic characteristics
[ 11, 17, 19, 27, 31] . The socio-demographic characteristics are (the model reference variable is indicated by *): gender (male; female*); age (below 65*; 65-74; 75-84; 85-94; over 95); marital status (married*; single; widowed; separated/ divorced); educational level (very low level*: illiterate/ primary school incomplete; low level: primary or equivalent; medium level: secondary school/medium level professional; high level: university degree or equivalent); household income (less than 500€*; 500-1000 €; 1000-1500 €; 1500-2000 €; more than 2000 €); level of dependence with interactions with co-payment (level I*; level II; level III); per capita GDP of autonomous community (low per capita GDP *; medium per capita GDP; high per capita GDP).
The statistical program Stata 13.0 (StataCorp LP, College Station, TX) was used to perform the analyses described [44, 45] .
Results
As can be seen in the study population data in Table 1 , 32.15% are female, mean age is 78.86 years (DT: 18.92), the predominant marital status types are widowed (42.06%) and married (39.74%), and the most common educational level is basic (primary or equivalent and lower, 90.72%). A total of 34.63% and 38.94% of the sample are recognised as having level II and III dependence, respectively. The majority of persons receive a pension (84.08%) and 36.02% and 33.85% of the population live in low and medium per capita GDP autonomous communities, respectively.
The characteristics of the populations that are impoverished and non-impoverished due to OOP-LTC payment-are similar, except in educational level and per capita income in the autonomous community of residence. In the first case, 94.27% of those who are impoverished have primary level education or equivalent or a lower educational level, while in the case of non-impoverishment this proportions falls to 85.90%. In the second case, 43.15% of the sample who are impoverished live in a low per capita GDP autonomous community (22.39% high GDP per capita autonomous community), while in the non-impoverishment sample the proportion living in a low per capita GDP autonomous community is 26.40% (40.58% high per capita GDP autonomous community).
In the case of catastrophic expenditure, the pattern is similar for all the variables and below 40.00% thresholds, while for the 40.00% threshold, the most significant effect is in educational level and level of per capita income in the region of residence. Level of dependence also exhibits disparities in behaviour. In the below 40.00% thresholds, level I is predominant (41.63% for the below 10.00% threshold; 40.51% for the below 20.00% threshold; 61.14% for Table 2 shows the marginal effects derived from the binary logistic regression for the impoverishment variable. All the effects, including those related to the interactions yielded statistically significant parameters. First, making OOP-LTC payments increases the risk of impoverishment by 18.90%, regardless of the amount to be paid. As regards the socio-demographic determinants, it can be seen that the probability of impoverishment increases with age; with being male; being single, widowed or separated/divorced (2.00%, 3.00% and 5.70%, respectively) and with being unemployed, which increases the risk by 17.30%. In contrast, a higher educational level (secondary school/middle level professional: -10.50%; university degree or equivalent: − 16.40%), being employed (− 1.60%), and having a higher income level (− 18.90% for more than €1,500.00 per month), diminish the probability of impoverishment. Table S3 shows the alternative LPM estimated by OLS for the impoverishment variable. The results are very similar (in sign and value) than those obtained with binary logit model. It is important to highlight that robust standard errors are almost equal to the usual OLS standard error. This fact robustifies the results of OLS inference (Supplementary material). Table 3 shows the effect of the interactions of OOP-LTC and the variables of level of dependence and per capita income in the autonomous community of residence. As a reference, for a mildly dependent person (level I), resident in a low per capita GDP community, the probability of impoverishment is 18.90%. If the level of dependence is moderate (level II), and depending on whether the individual lives in an autonomous community with low or medium per capita GDP, the probability increases to 22.10% and 23.20%, respectively. This percentage declines to 20.80% in the case of autonomous communities with high per capita GDP. In the case of severe dependence (level III), the proportions rise to 26.70% and 27.80% in communities with low and medium per capita GDP, respectively, and decrease to 25.40%, in the cases of high per capita GDP communities. Table 4 shows the marginal effects of the explanatory variables associated with the different catastrophe thresholds. It can be seen that for the thresholds below 40%, the results are similar to those with no probability of impoverishment, while for those who spend more than 40.00% of their income on long-term care and are at risk of catastrophic expenditure, the results are similar for those at risk of impoverishment. It is worth noting that the parameters in this case are also statistically significant.
In thresholds below 40,00%, being female, older aged, being married, low and medium levels of education and different income levels increase the probability of the OOP-LTC payment being higher than the corresponding threshold, versus reference category. However, the trend is diametrically opposed in the 40.00% threshold, where again being male, older aged, marital status other than married, having a higher level of dependence, living in a community with lower per capita GDP, and having a lower level of income increase the probability of OOP-LTC payments exceeding 40.00% of personal resources with respect to the reference category.
Discussion
To the best of our knowledge, this is the first work to identify the factors associated (size and sign) with impoverishment and catastrophic expenditure resulting from OOP-LTC payment in Spain.
The impoverishment model reflects the probability of individuals' income being below the minimum level required to cover expenditure on basic necessities as a result of longterm care payments, while the catastrophe model analyses the different percentages of income (thresholds) devoted to long-term care. When this percentage increases (over 40.00%), the risk of catastrophic payments and associated factors are similar to the risk of impoverishment.
Most similar studies have focused on healthcare expenditures for individuals with chronic diseases [28, 29] or disabilities [30, 32, 33] or on the area of LTC, on the difficulty of funding the costs derived from "being unable to perform daily life activities on a permanent (vs. temporary) basics" [38] , for lower income level groups [34] .
First, it can be seen that the mere fact of having to make OOP-LTC payments increases the probability of impoverishment by 18.90%. Our findings are consistent with those of previous studies, which reveal that the likelihood of incurring catastrophic expenditure is 1.17-1.34 times higher for households with disabled members than households without disabled members (threshold of 10.00% − 40.00%, respectively) [32] , and 7.52 times higher if there are persons with chronic diseases in the household [28] . A further study found that in households with a person with a disability or a person with an occupational disability, the probability of incurring catastrophic expenses is between 1.14 and 1.41 times higher than in households without a person with disability or a person with occupational disability, respectively [16] .
A direct consequence of this probability of impoverishment is that users desist from receiving in-kind services versus cash benefits, within the Spanish LTC System [32] . Since choosing in-kind services (residential care, day or night care or home help) requires higher OOP payments [35] , users may opt for cash benefits (in which the State transfers a financial income to the user). Thus, OOP-LTC payment represents a reduction of income, which may lead to situations where beneficiaries' basic needs are unsatisfied [46, 47] .
It can be observed that the higher the level of dependence, the greater is the financial burden, since the dependent person's care needs increase [32] and the OOP payments are higher [35] . Thus, by extension, the probability of impoverishment in a situation of fragile health increases. The more intensive the care required, the greater is the probability of the cost being three times higher than the mean income of a dependent person [34] .
If we add the autonomous community of residence in terms of per capita GDP to the severity of dependence, it can be seen that for persons with a higher level of dependence and living in a community with low or medium per capita GDP the risk of impoverishment is very high (26.70% and 27.80%, respectively). This coincides with the findings of previous studies. For example, in countries in transition or Latin American countries (although not all), living in middle-income countries and countries with a significant level of OOP payment, the probability of impoverishment increases [18] . This finding for middle-income countries is controversial because a different study has shown a negative relation with incidence of catastrophic healthcare expenditure [19] , similar to that for high-income countries [11] , reducing the probability of incurring catastrophic expenses in both cases. It is worth noting that the duration of OOP payment is important, given that the greater the time horizon, the more the effect of risk of catastrophic expenditure increases [31] , as happens with LTC. This would explain why, in Spain, the financial burden associated with high per capita GDP autonomous communities is no lower than in the low and medium per capita GDP regions, which reflects that C-LTC-E has an impact in all Spanish autonomous communities.
Among the socio-demographic factors in our study related to risk of impoverishment, we find being male, being over 65 years of age and any marital status other than married. This is consistent with the findings in the literature, where the effect of gender is ambiguous depending on the country where the study is conducted, [17, 27, 28, 31] or when the study was conducted [16] . Hence, there are no clear conclusions about the effect of gender. Being aged 65 years or older is a significant factor in the risk of financial catastrophe, although there is no clearly defined pattern: while Xu et al. [19] found that being over 65 years of age is a determinant in middle-income countries, other studies have found an odds ratio of 2.10 when the head of the household is aged over 65 years [32] or that the probability increases by 1.00% compared to a younger population [16] , demonstrating that this variable represents a higher financial risk. However, the study by Choi et al. [28] shows that age has little impact (odds ratio of 1.06 for ages between 60 and 79 years compared to ages between 20 and 39 years). Finally, little attention has been paid to marital status in the literature, although there exists one study showing a statistically non-significant effect [27] . A higher level of household income, higher level of education and being employed are protective factors against financial risk in all the studies we analysed [11, 16, 17, 27, 28, 32] . Dependent persons with higher income present a lower risk of impoverishment, while the likelihood of impoverishment increases by 44.00% in dependent persons with lower incomes. These results coincide with the previous literature on 13 OECD countries, where the higher income population are able to pay for LTC for moderate needs without the risk of descent into poverty, while as these needs become more severe, it becomes increasingly difficult to meet the OOP payments for individuals with lower incomes [34] . In the case of educational level, findings are inconclusive. There is one study analysing copayment according to type of illness where the education variable generates coefficients of different signs: while for cancer the association is negative, in line with our results, for diabetes mellitus or cardiovascular diseases the relationship is positive, that is, the higher the educational level, the greater is the probability of incurring catastrophic expenditure [31] .
Although it is well-known that LPM does not guarantee to get probabilities in unit interval, nevertheless if the target of the research is to evaluate the marginal effects, LPM specification can provide an alternative way to compare with the usual logit estimates. Moreover, this model does not need any particular assumption about the distribution of the errors to get consistent estimates of the marginal effects [43] and can be used to check the robustness of the marginal effects fitted with the logit or probit alternatives. Said that, marginal effects in LPM are constant for the whole range of the covariates and should be carefully interpreted for extreme values of any continuous covariate [42] . In our case, as was previously explained in the section of results, the marginal effects estimated either with binary logit model or LPM are quite similar. This study has certain limitations. The first is that due to lack of data, copayments are not based on actual figures, but are estimated based on the distribution of benefits in each autonomous community as published in 2011 [48] . Another limitation is that to calculate the economic capacity, and subsequently, the copayment for LTC services, we have only considered income but not households' wealth because SDDS-08 provides no information on family assets. Finally, while the 2008 Spanish Disability and Dependency Survey has been used to obtain the sociodemographic characteristics of the dependent population, the computation of the copayment for LTC services is based on the 2012 Dependency Act. However, results should not be significantly affected by this gap in the timing of the data since the evolution in disability prevalence tends to remain relatively unchanged over time [49] . For instance, while Spanish data shows that the disability prevalence was 6.20% in 1999 and 6.50% in 2008, the prevalence of dependence only increased from 4.40 to 5.10% in the same period [50] .
Our findings suggest that legislators might include the aim of protecting dependent persons from the risk of financial burden in the design of their LTC policies, by means of possible measures for particular profiles and/or certain income levels, in order to avoid these households crossing the poverty threshold. Among these characteristics, as risk factors for C-LTC-E, we find being aged over 65 years (70.00% of the dependent population [6] ); any marital status other than married, which reduces the possibility of a person being able to cover care for the dependent person by means of informal care; or persons with lower financial resources or lower educational level. Among the persons with lower resources, the situation of those who do not work is particularly delicate, with their risk of impoverishment increasing by 18.90% compared to the employed.
In short, our results suggest that it would be advisable for persons with LTC needs to be given access to the services they require. The financial burden for individuals with particular profiles should be reduced, so they can bear the costs of formal services. In this sense, complementary systems or alternative OOP-LTC schemes could be considered, such as the use of other financial instruments involving liquidation of assets or insurance or social welfare programmes.
